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(57) mmmmvmm] 

*£JEiiiT 4, 

m&fm # > :/RgiWBdc # > :/4 CC J: 0 ESSS ttfc«8 
B^{b^i£4 v 

^@4, io 
TOIBJ.>^>(pag^HiT&x>^>aS'fe>'9'4 , 



2 

mj§Bx>^>^^>lf{c < J:0^ffignfcJ.>> ; >ag 
gjhgj^ < BjngTka^b^R^rWiai-r £ 4*^ iutBx 

>^>ag^giigBar i aggfiffi«±g>4»BufB^Bg 

-fe>itcc J: Qtftasn/c^:»fflgR(yB!BBfi?g-fe>-9-Cc 
gel ; ^ 4 T < M IBtKM^ b^Igg fMffllT 

as J: 0 c 1 > 4 # k: « % iB^aiags^fr t b^ 2 is^s 

gJ£t±<P 4 g r <£ 0 jgt > x > ^ >ft#fr 6 tKcDJE 

3S£H»a-r^< frgB7K^{b#ia^gjai-r § g 4 



(2) 

3 

[0 0 0 1 ] 
[0 0 0 2 ] 

«^<fcg&ofcfc©£&£. ^4 — fe*;l/X> 

s^istctt, «#sattwe<a?)NOx 20 

[0 0 0 3 ] ifH^ 5 ttWH«:3*«-r *©«S«B 

7k«s^of t ^-H2^x>i?>^ffia8snrt^ 0 c<d 

[0 004] 

[*WIBftl<i:5iTSiRi] L35>UttaW6, 

*fi^<ttO'T'r©*ia^fi*stisffiifl«p 1 use* 
NOx<fcrr<t©»m«tt*s««:fiTrs(Sfifif«F 

[0005] *»?B«c©J:56:BHft»»-r4fc»K: 

Ci^Mif^ 50 
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4 

[0 0 0 6 ] 

> ^CC J: 0 EH 5 n/c«!SI4SO'*:^ x > ^ > 

mibx > t> ^(ommm^cm^ > r ure mmm^t^& 
mT^x>^>^-fe>i^<h, ^^aa^rtfta-r&^m 

ag-fe>1f<*:, 8irtBx>^>g>a#^tH'r'5x>^> 
a^f-fe>^<^, BWBx>^>ag-b>»cc<fcOtfefflg^ 

<hjfcfc v mrfBx>t»aj$^mriBll l jggiagaig) £ 

faa^>if{Ccfcotfeagn/cx>^>a^g^i>r 

«FggL<»> OTfB»a$(iai^ig». fifrfBAjnajg -fe> -fl- 
ee <£ q tfeM snfcA»ag^feg^ en/c^ 2 ^a 

Jg<fc 0 ffil^ # SCte, mrf B^aS^MIB^ 2 t^flg 
J£Lk<D £ # (tCtt^x: jjgl ; x > 67k<DJI^ 

^gi^-r^< guiB7Ka^b^@^^T>s> c ^^gas o 

[0 0 0 7 ] 

[ftflai *awa^g^, x>sp>aaa»ttiffi^ : pa>jE 

a?B#cpisa^ifta^^±^-tj:. isa>&«w^«««g<s 
>sp >agtfefflffi^fngg i tg^aga±g> <b s Am 

ffi^feg^6>nfcg2aagag<fc«3i5^<b»cc« t a 
Ma^ffiffi^n 2 s^agfcLk^ kMK tt^x 

A^a^a g x>>?>fi^cj£G/ca^3ft7Kg^a: 

[0 00 8 ] 

jffltcsiwrs. H l *»WcOf !f ^ — fef;l/x>^>(D 



(3) 

5 

[0 0 0 9 ] <fc«)f*L<tt, Milt^XJHOyXib 

3t'm<Du? b-JL4 £&±T(rcmffil>x&WiZtixi,> 
&t RMK© x ^ y > 5 £-f#&c<i £ r j& & ^ » ^. 
tr^tx hx^ y ^8 w*:/y> 

rt^S. t<Dy'vls*X7*)Zs#7<Dm&M%. y>>* 
X h X >7 y ^ ^7 8 *HttS tf-S C i Cc <fc o natr & C t 

[0010] ^cc, BSiff^c^SStt/c^X^ 1 l fc 

1 2 1 3 £#±T2BCcKtt6ft, -/ 20 

X;U 1 1 ©±ffi;fo6*ffl») 1 2 €rKaLr*f4»0 1 3 

ccrap-rs*/^ k#-jh 4*&n23ti?i>&. co^/ 

tcj^lflESn. #V K*-^ 1 4rtCcy:>'Xjl/~- 1 
»#B^«^<DiMP 1 7 3&^ffi*fiSS*l, 09517 CD 

[oointi/t, /x;n ni'j7 , ^>^-;F 

K;H 5CD^tBffil 6#P? K?L4CCfK»3tir^^-> 

yy >y7tc<to"CS^T^^^nrt^ 0 ctuc 

J: 0 s yX;^- F;b 1 5 <Dffl&» 1 4a«I?L 1 9 

/XJHl©SP18[t y<7^~>^ 
v h 2 0OTSS5«:MSn/c@Q2 1 £#MU 

[0 0 12] 3 ^X;H l<2$**4?g*3 1 3i/X 
jfiiSti, K*-;i/2 2«*iB9 l 2*Kfflur 50 



f$SF2 6 6 8 0 2 6 

6 

i>£ e yXjH io*?B0 l 2 iyX;^J^2 
G>JgSS*89«. ^X;H 1 £yX;b*;l^2<tfc:aML 

[0013] WSIVX;b 1 <D&i&*a9 , 1 0 

t\ *#>^4 0«. H2tc^sns<fc^cc, mmnm 

*y H4 2*K7y>^4 3^uriiiabSaEtctt3t3 

ft, CCDtJ&is* V h4 2tC^A4 4dS— ffctCffJ/Si* 
*rCC>& 0 *7A4 4CD±#fc:B: % #>:7V^>>>^4 1 
CcigttSffi^K#3nfc^^^ h 4 53&5B2R3ti. C <D 
^^4 5^C^, ^7A4 4(D^Al^iiaj1-^^ / <y 

5©±B8a5CCtt^>^+4 7^H#3n, ^>>?^ 
4 7 «*A4 4 OlelljjtC^ 0 Z^y b 4 5 <b— teteJiT 
fc&tSMIbl'Z. Ovists + 4 7 (DTSHtC&fSiS tltcU 
7X7*'j >^>- h 4 8 <h^>7 4 A^>?>^4 1 

tX7''J>^5 0Wg^. 77>^t4 7^C©7* 

^ > ^ x ^ y > y 5 o cc<£ o r ^T^rccttK s 
;^y-^5 icD*tc_hTcctg»@fficcE.o[pis6gstc 

«afsn, n> hP-^xy-^5 i cD_hgp«^ 

hd-;^ y-^5 1 <D^iaffitc«b'^^->^T 5 2 # 
M2n, COb'^>f75 2^ ^>^^^^>^ 

4 1 ©4i£tgtba£&cSffl-r&^ ^ ^53 <fci8^L/Cl> 

icttlsXMM&teXih&o ■€■ L/T, 3>FD-J^»J- 
^5 lrt<D^>^t4 7©±*$ffl^ 7K^>^40 
cDv-y >^6 6*JKJSEUr(riS. 
[0 0 1 4 ] ^^>^+4 7©±«MW<3C^Hffi«:W, 3(1 

K^;I/5 5, 5 5^R$n, cne>7^-F^-;i/ 

5 5, 5 5CDrtffJHP*S«, ^^>^^4 7^T?E^tC 
*^><h#, 7 7>^t4 7©±«SffiiB8ffl— C^>^ 0 ^ 
/c, ^>^Vn^^>^4 ltCWn>hP-;l/^y-^5 
1 *H^r^KiB ^ 5 5 BaWBJaSti. 5 ^ 

6 8<!:7^K^^5 5, 5 5 itt, n>hP-;l/X 
[0015] ^iC, *>T7*^»}^>^4 i o±a»wc« 



C4) 

7 

nri^ B c<D^;u:/iKSM5 8cc5i, t^; ;*y /^u:/ 
6 o i5*y /<y >^5 9 <t^j&^stin> 

?L6 7&c<£DiliI2n, Wfii4 F7L6 7raf»i^ 

yy<^^6 0©*V FSB6 1 a*fg»j@£&ttfcJf Sirr l * 
S/c, K?L6 7<D^^I/yjRgS5 8ffl(l© 

8 £*sV >#m6 6 itt;W^K6 3fc£*oX 

->y >^i6 6-o*^cD^^ss-r€>^±^6 

ig£*VCl>£ 0 ^;l^JRSg^5 8»*?P>^4 OCDttttl 

□6 5 teas u ^y-rty-rou^e o&m#~?6£^v 

[0016] £/t, tM<>:7'4 0 CC« V 0 1 CCTSSti* 

<£5&c, ^*^r^*.x-£ (*«*fs^b*®) 8 
o^gt^nti^o ^ s> ^^x-^ 8 oti, n 20 

^9 occ$ijfflisnr, fe*-rs<fc^tc, 7^53, f 

ft ffi L max . B#CD PR g*£ CC £ "C jttt W &C ^t3tf£C±# 
[0017]-^ «W>^7 0B, H3CC^3tiS 30 

-T£^ f^-r-S<fc^tC, ^A7 l^A44i^ 

X;n, 7K^>^4 0, M4^>^*7 OCc^fUTti, * 

[ooi8]»w>7-7otat anc^sn^^ 

^r^^^.x-^8 i ^3>ha>-79 OGcwawrcSe 40 

7k#>:/4 0©^ ^T^7^x-£ 8 0<DJ#^£ 
« A x > ^ >tM L max MOHmmStm <b <b <D 

[0019] 3>Fp-7 9 0 CC», CCDffe, x>^> 
©@l^*«aiT4x>^>iaK^-fe>*9 1. x>^ 
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8 

£&aT3&»7kfig^>-y*9 4«#iffiK3ti, x>^ 
>leI$E^-fe>^9 1 ^fflL/cx>^>[pI^Ne , x 
>^>ft?Hr-fe>^9 2#tetiJLfcx>^>;fti§5L. 
afi-fe>1f 9 3^tBo/c^SSTa , ?$8J7kfiJg-fe 

>-y-9 4^tftfflo/ci>^>?&*p*affiTw h 

o-7 9 0iCA^$ntl^ 9 oJl x>^>|g<te» 
9 1 <bx>^>fiit>t9 2 i^Sg-fe>1f 
9 3 iteiMcSK-fe 9 4 <h CC J: 0 x > >SMg:KSI 
tftffl#I23&**J0c3ft. ^> hP-7 9 0«C*i6©-fe> 
ifr&sfliffi L /c x > jlltetttBCCK^ > r 7K^ > 4 
0<D? v ?TZ>*~X--Z80$:fflmL. **>7*4 0 

issrtKr^ts-e*. CC"C, ±iB©x>^>m^-fe> 

[0 02 0] 3>hO-79 OtCcfcO^tf^tl^ 

*Pf^M*fJffl<D^IlH^r, 04Mil l*#JBbT8MB 

1f9 1 ^ffiL/tX>^>mf£ifcNe x>^>fi# 

If 9 3 3^tftfflL/fcA»iaKTa <b, ^iP*affi-fe>^9 
43^«fflb/cx>^>j^p*SSTw <b«S*ii^ (X 
T vz/S 1 0) o 

[0 02 1 ] 3>ha-790tt. ^fiJ/K^S-fe 

>*^9 4^mo/cx>^>^iP7K^JgTw ««rjaagE 

0) 0 C<DWrfeWfcU&Two±te. x>t/>^aj7K^S 
Tw ^C<DSSW_hic^>5<b#7ki®*f^f or^, x> 

i 

[0 02 2 ] Kf^7'S2 0©fi|SIS^fS (Ye 
s) 7kPg»«Qw &mtc&M2ti& (XT 

fl^o^^js^ifijw -/ x;u i & h mm s n & c ^ «:a 

^'S 2 OCOWSiBS^SS (No) CD 

ig^tc«, ^C, T^MSJgt >f 9 3 

gTa 3&SHlTSgaSfiffiTao*fi^.r &9^S^TOE3 

[0 023]^lt, Xf^S3 0 ©flJSB*^ 
L/cx>^>l3K^tNe ix>^>MLiiaO^ 

H5«, TvSSSTa *iBfSia:Siaa[Tao4a^.ri^ 




(5) 



M«:ia:W6n/c^f)EH5EAiSfLa J£l±tC*S<b#. x> 

[0024] — Xr^ 3 0 <D«®£S#SS<D 
tttefctt, #CfcH6*#J«U Xf-^S 1 OT^tHU 

xv^xoSiKttfigj&s, H 6 tcjft 3 

Uf»^S50) o CCt, 19 10 

[0025] Xf^ , S40 <D«ffitt*#5©D»*. 
X«\ * f * S 5 0 <D*i5eiS**(53e©*»&«: «\ * 
PgftfMQw WmiCWtMZtiZ (Xr^7*S80) 0 f l 20 

assies cctew*. x>^>fiWL<t«B4«*fa 

Qf *5cfcO ? x>> ; >ft^Li*«S*fSQw t(D^:^(Dm 
Cfi*5VS"»ttHT*0, x>^>m^N 30 

*h x>^>^Lij^f«#*fiQfifccl:^x>^>^ 

^Li7k*wsQw ±<D$t*<Dmm$, ji>is>®mk 
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Ne icfccxfemicwtMStix^z. tux, mitcj: 

ft**, x>^>ft^rL^^6^^Cft#Lmax.0C^r^ 
Q f 1#> 6 JISrSMEB* CC £ Q f 2CC * r L <D 



[0 02 6 ] *fc, s*s7~ y y'S 5 0 (Dffl^lSm^lf ®D 
£ft (^r^7'S70) . HB$K**f*«»fiQf 

6ft£ Q ccr, B8» 4 AMaiSTa &mmmm& 

x>*/>H^Ne*s—SffiNeoCc:*4»^{co^ so 



mmOf *5<tVx>*/>fiiafL<S:*P»*aiQw £<D5*c* 



^Cg£S£ftTt>£— /*f> 7,MgSt£Qw « v x>t^>fi 
©L#S±3£l,/cLb ^e>*7tft?SLinax.CC*-C<Dra, — 

[0 0 2 7 ]^Lt, 3>hP-790lt X7~v7'S 

Sft£J:5K:*#>:/4 0CDn> ho-;H ^5 3£ 
tlg&£i*& Uf^S90) 0 fit, 3>ha^ 

5 2^r/rbTr3>hn-^^y-^5 l^r[5ISj)$-i±, n 

> h o-;^';-7*5 lO^ - ;l/5 5, 5 5 CD 

rtfflij^ns i3>H3-;w-^5 4 (omffijtmrr & 

jl-r^>^-CCD^*^>^^4 7CD^ hP-^M^fkb/c 

[0 02 8] 3>M3-790^ ®S«Qf /c 

^C7)»4^^4i«*f ^ Xjh 6 3 ti S J: ^ fc ^ y 

ha^7-^7 4^i^-tf^ 0 Jfcfc. »«S4MQ 
f i7Kfl*tSQw <h^3> 0CCcfcor±IBCD 

[0029] ^*r, mnmrnmrn tc ^ ^ ^ mmmm s x 

y > ^7 ti, 1 3CcjgfiJESn/cii 

iti^ 8 fir, mmmm*) 1 3<h^ ^- k*- 

;b2 2^»L 4 7K«*?g«3 1 2 ^ - F*-;U2 3 

CC^fflSOrt^S. S/c. i£±^2 4«&wuri^ 0 

[0 0 3 0 ] ^Lt, 7Kd<>^4 0©^>S^+4 7 
»4pMM^^c 77 a 4 4 (DfEft&c d: 0 T5E,^«: ^> 



5 



11 

Lr#A4 4£[U$££-t2\ ^7hD-746, if<» 

5 0(D«»^ClnL/r±*tcffi(|-rS. -TSi, 7*^> 
47^7^ K*-;l/5 5,5 5 OrtMHPflten 
Mis* F#-JU55. 5 5i^y>yS66i3W 

SB/T^ft&i^C, CO^7>^t4 7©±^0ll* 
(c J: 0 V »J >^S6 6 KjHESnS. f L< 

^yytu^i/^e o^f y^'y^yx^y >^5 

QCDfW^CCjaUrB^-r*. C<D£*ityt#6 4«H 
#Ltl>£<D"C, 'J >^S6 6 rtO*ttttfflP6 5*> 

6fttH£ft£,> ccr, *#>^4 0<30ttmE«JW*« 

&fyX;b 1 <DM±#2 4 <tj$*4#>:/7 0<Di£it#7 2 

[0 0 3 1 ] £/c, «S$M<>7'7 0<D^>^*7 3 « 

3©ft»#»€>ftSJ:5Cc:, #A7 1 #9FJl&;*fttl> 
£«, ^Ot, ±SS<D<fc5K:*^>^ , 4 0>6*3^ttffiS 
ft*6tf>££, 1 <DM±ft2 4 

^7 0<Dm±fr7 2 i^BB^Sti^-^ jRfsWff^X 

ftri>&„ JilBCD«fc^tcjBS^>^7 ocd^> 

^t7 3«m^a^ V F*-Jl/2 2^ 
«*f*g«7Kg<fc 9 <S < . Z<Dtc&. *«^ih^2 4<h7K 
1 2<h£/^t^«D7 -/-F*-A>2 2&CJ1A 
T^> 0 fit, *#>^4 0©3>FP-Jl/W-^5 
4<Dttttett©»^7^-F*-^5 5. 5 5(Drt«JRiP 
a»te*TJr#Lft:<t*, 3>ha^y;l/-7*5 4^ 
ltVl/>*S6 6i7-f-K*-;l/5 5, 5 5i^3 
ML/, 5>y >^6 6 W<D7KE^*rS 0 5 6CD7kJiK:£ 

ttcfiTit, ^y^y^u^e o^yMy^u^x 

^»J>y5 9©fl»*«:j:otB^TS i fctfg, ?'^> 
i>t 4 7 3&s±5E*«:a-r 4 *r f y>^66i7^- 
F*-;l/5 5. 5 5 tCD&mVtf&imnZti. isV># 
^6 6rt©*BE«*IB0 5 6©*E<tPIE«:«ytnS Q 
[0 0 32 ] J^_BCcfcr>, 7k^>^4 0«7 7>> ; f4 
7(DT5E^<iS^6n> F n-;b^;u-:/5 4®i^7 
F#-fl'5 5, 5 5©rtfflBBP»{Cl«Lytfi[a* 
t©i/'J>^S6 6©ffll^ oil Xf ^7'S60 
X^Xr^S 7 0tc<fc0SiS3nA:*«*fSQ. fctf 

^<D££te, a>FD-;l/^y-7 J 5 1<D7^Ft>- 
;U5 5, 5 5©rtWJI8P«Si3> ha-;i/y;^7'5 4 

<Dp^B#ailLr*5D, ^7A42^77>> J t47^ 
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^x 7*y>^5 9 cDttfMjccJ: o t&WL/ti$ r& 

[0 0 3 3 ] ST, PSitMQ. tc\i)<D7k3$y 4 — F^ — 

>:/4 0cDttWJE^l£TLr*»*4i@*f^X;l/ 1 <£>i£ih# 
2 4*SBB^F0*©i»Sg^SS±3ti. £/c »4^K>^*7 

ooig±#7 2 bsm-rZa f or, xmcommmmm 
sxmmmQ* tc^<o^mnmmyx^i<oy *-f 

io *-;U2 2rtK«^£ft£ 0 */c. ±I2<Z>*^>^4 0 

i 5 #bj# u tdm>mm mm & ia«i s ft k sbm* m t 
^mmt^mx. -/x;u^-f;h ztmfttznm 
(ommftum&^mmztiz. fur, *^>^4otc 

A 4 4 3 ft, BHI»(C*IE^±fl U T »4ifiS^ -/ 
X;l/ 1 (D^ X;b~- F;u 1 5«^tSC &jM*«MC|» 
±3ftn>£ 0 

[0 034] #ck:. j^We*fB$cc, »4^>^*7 o^tK 

20 rjo^4 o tmuwfmLxmmwQt (omn^ms 

i*£ e "T^i, »4PM*f^X;H <DSZ)\,~- FiH 5 

i 5 * y >^7 oftu^tcisurra^L . 

7 4- F*-Jl/2 2 rt(caA3ftri*/c*Qw rt*i93*3 
ft. *»CC. 7 F*-JU2 2rt(D±fB7j<Qw <t0jSS 

f4>K > y 7 o w tc^t^i utc^ /c q f s# mm stixm 
nmm&7ET-?z 0 c<otz. ±ta©Qt , Qf . Qf 

30 p, Qw, QfsCCHgU (1) , (2) 
(3 ) &1&tttho 
[0 0 3 5 ]" 

Qt 4Qf +Q, • • • ( 1 ) 

Qf =Qfp+Qfs • • • (2 ) 

Qt ^Qfp+Qw • • * (3 ) 
CCt\ Qf ^4**t^X;H^e>^^aaS*$ft 

hmm<DmMm.x$>z>. */c Qfp«*<Di«s*aQw tc 

^0^<^B?-^T 5 ^^ o for, 7KO»gI«Qw ^ 
^fc3-a-S<bj»l4#>^7 0CDfl±aSSQt ^r^b5l±€> 
40 9. i/c. ttUiSQt ^Qf p< bQ w cbtD^lt^ 

«± r ft & 6 & C ^(D f£ , 7k * Q w/d 5fH C C m M 

r^>a 0 

[0 036] fur, ±IE^J: 5 CCbr— HCDj6S?4*5J: 

±Sft. «^^^<D«^tt^S»«:«fcftSi* 
cc, te«if*«:«a«*s»Fai3ft«cCiJ:^KH6ftrii 
so ^> 0 ssfc. i^JgSg^<£< R^mmm&i&^tcMCN 



• 
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ox tr^ tomammm^cf&m^ti^i&nnmcTk 
mmmfrtiT* mcxmm&mmz tizmmMmtc® 

[0 0 3 7 ] ^WOtj ~ tf^x>^>CDjB**4 

1, 7K^>^*4 0, 1W>^7 0, 7^7^^i 
-#80, 8 l«©«fiJ»±SB«:l!R5£3n4fe©rWtt 

c». Etc, *#>^4 0tt8ta#>^r6< ifci 

U 01 2fc:^2ft&J;5K:. *#>^1 2 0<Lj$f4i* 
#*vX;H icD^icS«tSP^>ru>r (*Pg#*fi^fb#©) 1 
2 1 «:E»-r^«l:5CCbrfeJ:l^ COMfll^J^l 2 

^> occ£9$iJSP£*iTi*3jg 

«S»«I*-/X;l/ 1 ^tlM&Stt**»£«*P6, 4>fc< <t 20 
&^*x > ^>^PrL max .^F(Di«*fMCCi rftiKR:f 
{ b 8 # £ & CD r * o T & J: I » o 
[0 0 3 8 ] lll/cHiWO, 

6fx >t?>@!iSRN e J: -o r fc^KrT S <fc 5 

[0 03 9 ] M^c, ±&Lfc^ftW*<DB7 <tB8<fcK: 
^3ft*ilK«»Sf«t Qfl<3bf3 k ftl>OB, Qf2£Q 

[0 040] 40 

x>^xDji(gttS8B$tc, nox trrtfim 
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[HM©®WcCl»Hj] 

[IS 1 ] *«8©f t -f -H2^x>^><Dj^f4i®W^Sco 
[02] @ 1 t£<D7k#>;7*4 0 ©S3PO«^E*^-rWJB 

[H3]B1 *P<Dil!m#>77 0CDS8P©»«**tlll 
MWffi0T*£>£ o 
[04] 0 1*<Dr3>hn-^9 OtCfcO^T^n*)* 

[05] ji^SKBt^*5^€>. x>^>iEJSNeii 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the fuel injection equipment of the diesel power plant equipped with the fuel injection 
nozzle which injects the fuel and water which were fed with the fuel pump which feeds a fuel, the 
water pump which feeds water, and said fuel pump and said water pump to an engine combustion 
chamber An amount change means of water injection to change the amount of water injection 
injected from said fuel injection nozzle, The fuel injection equipment of the diesel power plant 
characterized by having an operational status detection means to detect engine operational 
status, and the control means which controls said amount change means of water injection 
based on the operational status of the engine which said operational status detection means 
detected. 



[Translation done.] 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suitable fuel injection equipment of a diesel 
power plant for the so-called water-injection mold diesel power plant burned by carrying out 
mixed injection of a fuel and the water at a combustion chamber. 
[0002] 

[Description of the Prior Art] By the diesel power plant, since the combustion is performed by 
the so-called injection compression ignition in a cylinder, it becomes a different thing from the 
case where the generation mechanism of each component contained in exhaust gas is gasoline 
premixed combustion. That is, by the diesel power plant, generally, combustion is performed in 
the condition that air is superfluous, and to the discharge concentration of HC and CO becoming 
comparatively low level, since combustion temperature becomes high, NOx occurs so much. 
Moreover, injection combustion is performed, fuel vapor or whenever [ extreme ] rich, as a result 
of exposing gaseous mixture to a high temperature ambient atmosphere locally, the pyrolysis of 
the fuel molecule is carried out and a carbon particle is easy to be formed. For this reason, the 
problem of making a lot of soot discharge is in exhaust gas. Especially, at the time of a heavy 
load, since combustion temperature becomes high, and generating of NOx is promoted and a fuel 
consistency becomes high compared with the time of a low load, the opportunity for the above- 
mentioned carbon particle to touch air again decreases, and more soot comes to be discharged. 
[0003] the above — in order to cope with a problem [ like ], the so-called water-injection type 
burned by carrying out mixed injection of a fuel and the water at the combustion chamber of 
diesel power plant is proposed. By this water-injection mold diesel power plant, since water is 
injected by the combustion chamber with a fuel at the time of fuel injection, first, combustion 
temperature falls and generating of NOx is controlled. Moreover, the small explosion by 
evaporation of water, i.e., the emission phenomenon of water, takes place, a vortex is generated 
by the combustion chamber, combustion efficiency improves, and generating of soot is 
controlled. Furthermore, the improvement in this combustion efficiency makes fuel consumption 
improved. 
[0004] 

[Problem(s) to be Solved by the Invention] since [ however, ] water injection is always performed 
with respect to engine operational status in the fuel injection equipment of the conventional 
diesel power plant that there is nothing — for example, the time of low temperature — a fuel — 
while reducing the ignitionability to gaseous mixture and making engine starting difficult, the 
problem of discharging white smoke is after starting. Moreover, air density becomes high to a 
fuel, water injection is performed at the time of the low temperature at which discharge of soot 
is reduced, or the low load with which both the discharge concentration of NOx and soot falls 
etc., and there is a problem that water and a water injection system are not necessarily used 
efficiently. 

[0005] While this invention was made in order to solve such a problem, and it raises low- 
temperature startability and preventing discharge of the white smoke after starting, it aims at 
offering the fuel injection equipment of the diesel power plant planned so that water and a water 
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injection system might be operated efficiently and discharge with NOx and soot might be 

controlled. 

[0006] 

[Means for Solving the Problem] The fuel pump which feeds a fuel according to this invention in 
order to attain the above-mentioned purpose, In the fuel injection equipment of the diesel power 
plant equipped with the fuel injection nozzle which injects the fuel and water which were fed with 
the water pump which feeds water, and said fuel pump and said water pump to an engine 
combustion chamber An amount change means of water injection to change the amount of water 
injection injected from said fuel injection nozzle, It is characterized by having an operational 
status detection means to detect engine operational status, and the control means which 
controls said amount change means of water injection based on the operational status of the 
engine which said operational status detection means detected. 
[0007] 

[Function] In the fuel injection equipment of an above-mentioned diesel power plant, a control 
means operates the amount change means of water injection based on the operational status of 
the engine which the operational status detection means detected, and changes the amount of 
water injection injected from a fuel injection nozzle, the time of the operational status of the 
engine which can be made by this to perform water injection at the time of the operational 
status of the engine with which it asks for water injection truly, for example, the high engine load 
with which NOx and soot are discharged especially so much, etc., and the evil by water injection 
generates, for example, a fuel, — water injection can be forbidden at the time of low- 
temperature starting to which the ignitionability to gaseous mixture falls. 
[0008] 

[Example] Hereafter, one example of this invention is explained to a detail based on a drawing. 
Drawin g 1 shows the concrete configuration of the fuel injection equipment of the diesel power 
plant of this invention. In drawin g 1 , a sign 1 is attached in the cylinder head which the water- 
injection mold diesel power plant of a four cycle does not illustrate for every cylinder, and shows 
the fuel injection nozzle which carries out mixed injection of a fuel and the water to a 
combustion chamber. 

[0009] In more detail, on the center line, the spring hold room 3 of a major diameter and the rod 
hole 4 of a minor diameter continue up and down, and are drilled by the nozzle holder 2 of a fuel 
injection nozzle 1. That is, the spring hold room 3 carries out opening to the top face of a nozzle 
holder 2, and the rod hole 4 is carrying out opening to the inferior surface of tongue of a nozzle 
holder 2. The push rod 6 which is formed in the shape of a cylinder and grows the disc-like 
spring seat 5 into the upper part in preparation for one is fitted in the rod hole 4 free [ **** ] 
from the spring hold room 3 side. While insertion screwing of the adjusting screw 8 is carried out 
in the opening edge of the spring hold room 3, the pusher spring 7 is infixed between the spring 
seat 5 and an adjusting screw 8, and the push rod 6 is energized in the illustration lower part. 
The energization force of this pusher spring 7 can be adjusted by rotating an adjusting screw 8. 
Moreover, protrusion formation of the end connections 9 and 10 which connect the water pipe 
30 and the fuel pipe 31 is carried out in the upper part of a nozzle holder 2, respectively. 
[0010] Next, the guide holes 14 which two disc-like cavernous sections 12, i.e., puddle, and 
******** "i 3 are prepared in the lower part vertical two-layer one, and penetrate a puddle 12 
from the top face of a nozzle 1 1, and carry out opening to ******** 13 are drilled by the nozzle 
1 1 formed in the **** form, these guide holes 14 are formed in a major diameter from the rod 
hole 4 of a nozzle holder 2 — having — the inside of guide holes 14 — a nozzle needle 15 — 
**** from the upper part — free — and liquid — it is fitted in densely. The protrusion edge 1 6 
of the shape of a cylinder which can fit a nozzle needle 15 in the rod hole 4 at the upper limit 
section while the lower limit section is formed in a drill form is formed. The heights 17 of an 
abbreviation semi-sphere configuration project [ the tip ] in the lower limit section of a nozzle 
11, it is formed in it, and the nozzle hole 18 which injects a fuel and water at a necessary include 
angle to a combustion chamber is drilled at the tip of heights 17 only for plurality. Moreover, each 
nozzle hole 18 is open for free passage to the free passage hole 19 drilled in heights 17, 
respectively, and is carrying out opening of the free passage hole 19 to ******** 13. 
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[001 1] and fitting of the nozzle 1 1 is carried out to a retaining nut 20, and a retaining nut 20 
screws it in a nozzle holder 2 — having — a nozzle 11 — a nozzle holder 2 — liquid — it is 
attached densely. Here, while the top face of a nozzle 1 1 and the inferior surface of tongue of a 
nozzle holder 2 are close, the protrusion edge 16 of a nozzle needle 15 is fitted in the rod hole 4, 
a push rod 6 is contacted, and the nozzle needle 15 is always caudad energized with the pusher 
spring 7. Thereby, cone-shaped part 14a of a nozzle needle 15 contacts opening edge 19a of the 
free passage hole 19, and carries out clausilium of this fuel injection nozzle 1. Moreover, the 
nozzle hole 18 of a nozzle 1 1 inserted in the nozzle-hole hole 21 formed in the lower limit 
section of a retaining nut 20, and has projected it to the combustion chamber. 
[0012] Furthermore, ******** 13 of a nozzle 1 1 and the end connection 10 of a nozzle holder 2 
were opened for free passage by the feed hole 22 which followed the nozzle 1 1 and the nozzle 
holder 2 and was drilled, and the feed hole 22 has penetrated the puddle 12. Moreover, the 
puddle 12 of a nozzle 1 1 and the end connection 9 of a nozzle holder 2 are opened for free 
passage by the feed hole 23 which followed the nozzle 1 1 and the nozzle holder 2 and was 
drilled, and the check valve 24 which permits only the stream from an end connection 9 to a 
puddle 12 is infixed in this feed hole 23. 

[0013] Next, the water pump 40 and the fuel pump 70 are connected to the end connections 9 
and 10 of a fuel injection nozzle 1 through the water pipe 30 and the fuel pipe 31, respectively. 
First, as a water pump 40 is shown in dr awing 2 , it consists of so-called volume delivery pumps 
of a sequence type, the cam shaft 42 interlocked with the crankshaft which is not illustrated is 
supported to revolve by the lower part of pump housing 41 free [ rotation ] through bearing 43, 
and the cam 44 is formed in this cam shaft 42 at one. Tabet 45 fitted in pump housing 41 free 
[ **** ] is arranged above a cam 44, and the TABETTO roller 46 rolling on the cam side of a 
cam 44 is supported to revolve by this Tabet 45 free [ rotation ]. A plunger 47 fixes in Tabet's 45 
upper limit section, and a plunger 47 reciprocates up and down to one with Tabet 45 by rotation 
of a cam 44. A plunger spring 50 is infixed between the ROWASU pulling sheet 48 formed in the 
lower part of a plunger 47, and the upper spring seat 49 which fixed to pump housing 41, and the 
plunger 47 is always caudad energized with this plunger spring 50. The upper part of a plunger 47 
is fitted in free [ **** ] and free [ rotation ] up and down into the approximately cylindrical 
control sleeve 51, and the upper part of a control sleeve 51 is fitted in pump housing 41 free 
[ rotation ]. The pinion gear 52 was formed in the peripheral face of a control sleeve 51, and this 
pinion gear 52 meshes with the rack 53 which inserts in the inside of pump housing 41 free 
[ **** ]. For this reason, a control sleeve 51 can be driven on a rack 53, and can be freely 
rotated to pump housing 41 and a plunger 47. And the headroom of the plunger 47 in a control 
sleeve 51 forms the cylinder room 66 of a water pump 40. 

[0014] While the spiral slot 54, i.e., a control groove, is formed in the peripheral face of the upper 
limit section of a plunger 47, the feed holes 55 and 55 are drilled by the side attachment wall of a 
control sleeve 51, and the inside opening edge of these feed holes 55 and 55 is the upper limit 
side and abbreviation flush of a plunger 47, when a plunger 47 is in a bottom dead point. 
Moreover, a control sleeve 51 is surrounded to pump housing 41, a puddle 56 is formed, the 
outside opening edge of the feed holes 55 and 55 carries out opening to a puddle 56, and the 
puddle 56 is open for free passage to the water feed hopper 68. That is, the water feed hopper 
68 and the feed holes 55 and 55 are always open for free passage [ that there is nothing ] 
through a puddle 56 with respect to the rotation location of a control sleeve 51. 
[0015] next — the upper limit section of pump housing 41 — the delivery valve holder 57 — 
liquid — it fixes densely and the bulb hold room 58 is established in the interior of the delivery 
valve holder 57. The delivery valve 60 and the delivery valve spring 59 are held in this bulb hold 
room 58. The bulb hold room 58 and the cylinder room 66 are opened for free passage with the 
valve-guide hole 67, and the guide section 61 of a delivery valve 60 is fitted in the valve-guide 
hole 67 free [ **** ]. Moreover, the conic bulb section 62 of a delivery valve 60 is energized by 
the delivery valve spring 59, and contacts the opening edge by the side of the bulb hold room 58 
of the valve-guide hole 67, and clausilium of the delivery valve 60 is carried out. Moreover, the 
bulb hold room 58 and the cylinder room 66 are opened for free passage by the bypass way 63, 
and the check valve 64 which permits only the stream from the bulb hold room 58 to the cylinder 
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room 66 is infixed in the bypass way 63. The bulb hold room 58 is open for free passage to the 
delivery 65 of a water pump 40, and if a delivery valve 60 opens, the cylinder room 66 and a 
delivery 65 will open it for free passage. 

[0016] Moreover, the water pump 40 is equipped with the rack actuator (the amount change 
means of water injection) 80 as shown in d rawin g 1 . It connects with a controller (control 
means) 90 electrically, and the rack actuator 80 is controlled by the electrical signal of a 
controller 90, and can move the rack 53 of a water pump 40 even to a necessary location. That 
is, the rack actuator 80 can rotate a plunger 51 through a rack 53 and the pinion gear 52, and 
can change the discharge quantity of a water pump 40 from zero even to the injection quantity 
at the time of maximum engine load Lmax. continuously at least so that it may be controlled by 
the controller 90 and may mention later. 

[0017] On the other hand, the fuel pump 70 consists of a water pump 40 and a volume delivery 
pump of the same sequence type, as shown in dr awin g 3 . Therefore, although the detailed 
explanation is omitted here, it is formed in the configuration where cams 71 differed in the cam 
44 so that it may mention later. Moreover, in order to prevent water corrosion to the fuel 
injection nozzle 1 mentioned above, a water pump 40, and a fuel pump 70, rustproofmg, such as 
adoption of a corrosion resistant material and plating processing, etc. is performed suitably. 
[0018] The fuel pump 70 is equipped with the rack actuator 81 as shown in drawi ng 1 . It 
connects with a controller 90 electrically, the rack actuator 81 is also controlled by the electrical 
signal of a controller 90, and the discharge quantity of a fuel pump 70 can be continuously 
changed from zero even to the totaled discharge quantity of the fuel oil consumption at the time 
of maximum engine load Lmax., and the amount of water injection at least like the case of the 
rack actuator 80 of a water pump 40. 

[0019] In addition to this, the engine speed sensor 91 which detects an engine engine speed, the 
engine load sensor 92 which detects an engine load, the atmospheric temperature sensor 93 
which detects atmospheric temperature, and cooling water temperature sensor which detects 
temperature of engine cooling water 94 grade are connected to a controller 90. whenever 
[ engine-coolant water temperature / which engine load L which the engine speed Ne which the 
engine speed sensor 91 detected, and the engine load sensor 92 detected, the atmospheric 
temperature Ta which the atmospheric temperature sensor 93 detected, and the cooling water 
temperature sensor 94 detected ] — Tw etc. — it is inputted into the controller 90. That is, an 
engine operation condition detection means is constituted by an engine speed sensor 91, the 
engine load sensor 92, the atmospheric temperature sensor 93, and the cooling water 
temperature sensor 94, and a controller 90 controls the rack actuator 80 of a water pump 40 
based on the operational status of the engine which these sensors detected, and changes the 
discharge quantity of water injection of a water pump 40, i.e., the amount injected from a fuel 
injection nozzle 1 . Here, the above-mentioned engine load sensor 92 consists of the accelerator 
opening sensor which detects the amount of treading in of an accelerator. 

[0020] Next, the procedure of the amount control of water injection performed by the controller 
90 is explained with reference to drawin g 4 thru/or drawin g 1 1 . A controller 90 is the engine 
speed Ne which the engine speed sensor 91 detected first. Engine load L which the engine load 
sensor 92 detected, and atmospheric temperature Ta which the atmospheric temperature sensor 
93 detected It is Tw whenever [ engine-coolant water temperature / which the cooling water 
temperature sensor 94 detected ]. It reads (step S10). 

[0021] Next, a controller 90 is Tw whenever [ engine-coolant water temperature / which the 
cooling water temperature sensor 94 detected ]. It judges whether it is under the predetermined 
laying temperature Two (step S20). this predetermined laying temperature Two — whenever 
[ engine-coolant water temperature ] — Tw when it is beyond this temperature, even if it 
performs water injection — the fuel at the time of engine starting — it is the temperature to 
which ignition to gaseous mixture is quickly carried out, and engine startability is kept good, and 
is the temperature by which white smoke is not discharged after engine starting. 
[0022] When the judgment result of step S20 is affirmation (Yes), it is the amount Qw of water 
injection. It is set as zero (step S80). That is, only a fuel will be injected from a fuel injection 
nozzle 1 in this case at the time of fuel injection. Moreover, atmospheric temperature Ta which 
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the- atmospheric temperature sensor 93 detected when the judgment result of step S20 was 
negation (No) next It is judged whether it is over the predetermined laying temperature Tao (step 
S30). Here, it is atmospheric temperature Ta in the predetermined laying temperature Tao. When 
it is below in this temperature, even if inhalation air density becomes high enough to a fuel and it 
does not carry out water injection, discharge of soot is the temperature kept low level. 
[0023] And engine speed Ne detected at step S10 with reference to drawing 5 next when the 
judgment result of step S30 was affirmation It is judged whether the operational status of the 
engine which becomes settled by engine load L is in the water-injection field shown in drawing 5 
(step S40). Here, drawing 5 is atmospheric temperature Ta. Predetermined setting load La with 
which it is the property Fig. usually showing the relation between the engine speed Ne and engine 
load L at the time of operation, and a water-injection field when it is over the predetermined 
laying temperature Tao that is, and engine load L was prepared in the abbreviation middle of zero 
and the maximum load Lmax When it is above, with respect to an engine speed Ne, there is 
nothing and it has specified performing water injection. 

[0024] Engine speed Ne detected at step S10 with reference to dr awin g 6 next on the other 
hand when the judgment result of step S30 was negation It is judged whether the operational 
status of the engine which becomes settled by engine load L is in the water-injection field shown 
in drawing 6 (step S50). Here, drawing 6 R> 6 is atmospheric temperature Ta. When it is below 
the predetermined laying temperature Tao, That is, it is the property Fig. showing the relation 
between the engine speed Ne and engine load L at the time of low-temperature operation, and a 
water-injection field. Engine load L is the maximum load Lmax. Usually predetermined-setting 
load La at the time of operation mentioned above Predetermined setting load Lb prepared in the 
abbreviation middle When it is above, with respect to an engine speed Ne, there is nothing and it 
has specified performing water injection. 

[0025] When the judgment result of step S40 is negation, or when the judgment result of step 
S50 is negation, it is the amount Qw of water injection. It is set as zero (step S80). and fuel oil 
consumption Qf asked only for a fuel corresponding to engine load L based on drawin g 7 or 
dra w i n g 8 mentioned later at the time of fuel injection only — it will be injected. Moreover, when 
the judgment result of step S40 is affirmation, drawing 7 is referred to, and it is the amount Qw 
of water injection. It calculates (step S60) and is fuel oil consumption Qf to coincidence. It asks. 
Here, d£awjng_7 is atmospheric temperature Ta. Engine load [ at the time of operation ]-usually L 
and fuel oil consumption Qf when it is over the predetermined laying temperature Tao that is, 
And engine load L and the amount Qw of water injection It is the property Fig. showing each 
relation, and is an engine speed Ne as an example. The case where it is in constant value Neo is 
shown. That is, engine load L and fuel oil consumption Qf And engine load L and the amount Qw 
of water injection Each relation is an engine speed Ne. It responds and is set up suitably. And 
when engine load L changes even to maximum load Lmax. from zero according to drawin g 7 , Fuel 
oil consumption Qf While being set up so that it may increase from the fuel oil consumption Qf1 
at the time of an idle even to the usually maximum-injection quantity Qf2 at the time of 
operation as a linear function of L the amount Qw of water injection La which engine load L 
mentioned above from — when changing even to maximum load Lmax., it is set up so that it may 
increase from Qw1 even to the usually maximum-injection quantity Qw2 at the time of operation 
as a linear function of L. 

[0026] Moreover, when the judgment result of step S50 is affirmation, drawing 8 is referred to, 
and it is the amount Qw of water injection. It calculates (step S70) and is fuel oil consumption Qf 
to coincidence. It asks. Here, drawing 8 is atmospheric temperature Ta. Engine load L and fuel oil 
consumption Qf at the time of low-temperature operation when it is below the predetermined 
laying temperature Tao that is, And engine load L and the amount Qw of water injection It is the 
property Fig. showing each relation, and is an engine speed Ne as an example. The case where it 
is in constant value Neo is shown. Also in this case, engine load L and fuel oil consumption Qf 
And engine load L and the amount Qw of water injection Each relation is an engine speed Ne. It 
responds and is set up suitably, and the time of engine load L changing even to maximum load 
Lmax. from zero according to drawing 8 — fuel oil consumption Qf while being set up so that it 
may increase even to the maximum injection quantity Qf4 at the time of low-temperature 
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operation as a linear function of L from the fuel oil consumption Qf3 at the time of an idle — the 
amount Qw of water injection Lb which engine load L mentioned above from — it is set as 
maximum load Lmax. by constant value Qw3 between until. 

[0027] And a controller 90 is the amount Qw of water injection calculated by step S60 thru/or 
either of S80. It is based, the rack actuator 80 of a water pump 40 is operated, and it is the 
above-mentioned amount Qw of water injection. The control rack 53 of a water pump 40 is made 
to **** so that it may be breathed out from a water pump 40 (step S90). And if the control rack 
53 ****, a water pump 40 will operate as follows. That is, if the control rack 53 rotates a control 
sleeve 51 through the pinion gear 52 and a control sleeve 51 rotates it, the physical relationship 
of a control sleeve 51 and a plunger 47 will change, and the amount of strokes of the plunger 47 
until the inside opening edge of the feed holes 55 and 55 of a control sleeve 51 and the slot of 
the control groove 54 are open for free passage changes. In addition, when the amount of 
strokes of the plunger 47 until the inside opening edge of the feed holes 55 and 55 of a control 
sleeve 51 and the slot of the control groove 54 are open for free passage changes, it is the 
amount QW of water injection. About the reason for changing, it mentions later. The routine 
concerned of the amount control of water injection is ended, and the return of the program is 
carried out by the above. 

[0028] Moreover, a controller 90 is the injection quantity Qf. The rack actuator 81 is controlled 
so that a fuel is injected from a fuel injection nozzle 1, and the control rack 74 of a fuel pump 70 
is made to ****. Next, fuel oil consumption Qf The amount Qw of water injection In this fuel 
injection equipment controlled as mentioned above, fuel injection and water injection are 
performed as follows by the controller 90. 

[0029] First, the restoration situation of the fuel in the fuel injection nozzle 1 immediately after 
fuel injection and water is shown in drawing 9 . At this time, the nozzle needle 15 of a fuel 
injection nozzle 1 is energized by the pusher spring 7, contacts the opening edge of the free 
passage hole 19 formed in ******** 13, and is closing the fuel injection nozzle 1. And it was 
[ fuel ] full of ******** 13 and the feed hole 22, and is [ water ] full of the puddle 12 and the 
feed hole 23. Moreover, the check valve 24 is closed. 

[0030] And the plunger 47 of a water pump 40 is in a bottom dead point by actuation of a cam 44 
immediately after fuel injection. At this time, water is supplied to the cylinder room 66 through 
the water feed hopper 68, a puddle 56, and the feed holes 55 and 55. And by the way, the 
crankshaft which a cam shaft 42 does not illustrate is interlocked with, a cam 44 is rotated, and 
through the TABETTO roller 46 and Tabet 45, the expansion line after fuel injection is completed 
and the nozzle needle 15 of a fuel injection nozzle 1 closes the valve completely resists the 
energization force of a plunger spring 50, and pushes a plunger 47 up. Then, while a plunger 47 
blockades the inside opening edge of the feed holes 55 and 55 and the feed holes 55 and 55 and 
the cylinder room 66 are intercepted, the water in the cylinder room 66 is gradually pressurized 
by the motion to the upper part of this plunger 47. And if the water pressure in the cylinder room 
66 is pressurized by even required pressure, a delivery valve 60 will resist the energization force 
of the delivery valve spring 59, and will open. Since the check valve 64 is closed at this time, the 
water in the cylinder room 66 is breathed out from a delivery 65. Here, the energization force of 
the delivery valve spring 59 is adjusted so that the discharge pressure of a water pump 40 may 
be set up lower than the injection-valve opening pressure of the nozzle needle 15 of a fuel 
injection nozzle 1 and such a discharge pressure may be obtained respectively more highly than 
the injection-valve opening pressure of the check valve 24 of a fuel injection nozzle 1, and the 
check valve 72 of a fuel pump 70. 

[0031] Moreover, while the plunger 73 of a fuel pump 70 moves to a top dead center quickly at 
the time of fuel injection, it has stopped to the bottom dead point except the time of fuel 
injection. The cam 71 is formed so that actuation of such a plunger 73 may be acquired. And if 
water begins to be breathed out from a water pump 40 as mentioned above, while the check 
valve 24 of a fuel injection nozzle 1 and the check valve 72 of a fuel pump 70 will be opened, the 
nozzle needle 15 of a fuel injection nozzle 1 is still maintained at the clausilium condition. 
Moreover, as mentioned above, since the plunger 73 of a fuel pump 70 is in a bottom dead point, 
with water pressure, the fuel pressure in the feed hole 22 is low, and, for this reason, water 
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advances into the feed hole 22 by the side of a fuel through a check valve 24 and a puddle 12. 
And when the spiral slot of the control groove 54 of a water pump 40 goes up even at the inside 
opening edge of the feed holes 55 and 55, the cylinder room 66 and the feed holes 55 and 55 are 
open for free passage through the control groove 54, the water pressure in the cylinder room 66 
falls even to the water pressure of a puddle 56, and a delivery valve 60 closes the valve 
according to the energization force of the delivery valve spring 59. Henceforth, the free passage 
condition of the cylinder room 66 and the feed holes 55 and 55 is maintained until a plunger 47 
reaches a top dead center, and the water pressure in the cylinder room 66 is maintained at the 
water pressure and this ** of a puddle 56. 

[0032] It is the amount QW of water injection which calculated the water pump 40 by the above 
by a part for the volume S60, i.e., the step, and step S70 of the cylinder room 66 to the location 
where the slot of the control groove 54 arrived at the inside opening edge of the feed holes 55 
and 55 from the bottom dead point location of a plunger 47. It means that water was breathed 
out. Here, it is the amount QW of water injection. When it is zero, even if the inside opening edge 
of the feed holes 55 and 55 of a control sleeve 51 and the slot of the control groove 54 were 
always open for free passage and the cam 42 pushed the plunger 47 up, the delivery valve 60 has 
closed the valve according to the energization force of the delivery valve spring 59. For this 
reason, water is not breathed out from a water pump 40. 

[0033] Now, injection quantity QW If it finishes being poured in as water is shown in the feed hole 
22 at drawing 5 , the discharge pressure of a water pump 40 will fall, the check valve 24 of a fuel 
injection nozzle 1 will close the valve, and the back flow of water will be forbidden, and the check 
valve 72 of a fuel pump 70 will also be closed. And it is the injection quantity QW till next fuel 
injection. Water is held in the feed hole 22 of a fuel injection nozzle 1 . Moreover, more by the 
way, the expansion line after the nozzle needle 15 of a fuel injection nozzle 1 closes the valve 
begins, the regurgitation of the water by the above-mentioned water pump 40 passes like an 
inhalation-of-air line like an exhaust air line, and it is continued till the compression stroke 
before a nozzle needle 15 opens. And it is prevented beforehand that a cam 44 is formed so that 
the regurgitation of the water by the water pump 40 may be performed gently in this way, water 
pressure rises momentarily, and the nozzle needle 15 of a fuel injection nozzle 1 opens. 
[0034] Next, a fuel pump 70 operates like a water pump 40 at the time of fuel injection, and it is 
the specified quantity Qt. A fuel is made to breathe out. With then, the fuel pressure which joins 
cone-shaped part 14a of the nozzle needle 15 of a fuel injection nozzle 1 As a nozzle needle 15 
resists the energization force of the pusher spring 7, and opens and it is shown in drawin g 6 
First, the fuel Qfp which was flowing into ******** 13 of a fuel injection nozzle 1 is injected. 
Then, water Qw poured in into the feed hole 22 It is injected and is the above-mentioned water 
Qw in the feed hole 22 to the last. The fuel Qfs it was [ fuel ] full of the fuel pump 70 side is 
injected, and fuel injection is completed. At this time, it is related with above-mentioned Qt, Qf, 
Qfp, Qw, and Qfs, and is a degree type (1), (2) and (3) are materialized. 
[0035] 

Qt =Qf+QW ... (1) 
Qf =Qfp+Qfs ... (2) 
Qt >=Qfp+Qw ... (3) 

Here, it is Qf. It is the injection quantity of the fuel actually injected from a fuel injection nozzle 
1. Moreover, Qfp is the injection quantity Qw of water. It is involved and is always regularity that 
there is nothing. And injection quantity Qw of water If it is made to change, it is the discharge 
quantity Qt of a fuel pump 70. It is necessary to make it change and, and is discharge quantity 
Qt. Qfp and Qw It is for only Qw's making water inject certainly and making it not make water 
remain to ******** 1 3 that it must be more than a sum total part. 

[0036] And if one injection of a fuel and water is completed as mentioned above, the restoration 
condition of the fuel in a fuel injection nozzle 1 and water will return to the condition of drawing 
4 again mentioned above, thus, in this fuel injection equipment, water injection forbids at the time 
of low-temperature starting — having — a fuel — while the ignitionability to gaseous mixture is 
kept good, after starting, it is planned so that white smoke may not be discharged. Moreover, 
since [ that combustion temperature is low and ] the fuel consistency is low, water injection is 
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not performed at the time of the low load with which both the discharge concentration of NOx 
and soot is reduced, but water injection is performed only at the time of the heavy load with 
which it asks for water injection truly, water and a water injection system are used efficiently, 
and reduction with NOx and soot is achieved. 

[0037] In addition, the fuel injection equipment of the diesel power plant of this invention is not 
limited to one example mentioned above, and various deformation is possible for it. For example, 
the configuration of a fuel injection nozzle 1, a water pump 40, a fuel pump 70, the rack actuator 
80, and 81 grades is not limited above, and may be changed suitably, respectively. For example, 
water pumps 40 do not necessarily need to be a fuel pump 70 and a sequence-type pump of 
isomorphism, and do not need to be volume delivery pumps of a sequence type. Furthermore, a 
water pump 40 does not need to be a volume delivery pump, for example, constitutes a water 
pump from a water pump 1 20 of a constant-pressure mold, and you may make it arrange the 
control bulb (the amount change means of water injection) 121 between a water pump 120 and a 
fuel injection nozzle 1, as shown in drayying 1.2 . Only the resistance welding time opens the bulb 
which this control bulb 121 is controlled by the controller 90, and is built in, and the amount of 
water supplied to a fuel injection nozzle 1 from a water pump 120 may be continuously changed 
from zero even to the injection quantity at the time of maximum engine load Lmax. at least. 
[0038] Moreover, the water-injection field specified by drawing 5 or drawing 6 in the example 
mentioned above may be set up so that it may change not only by engine load L but by the 
engine speed Ne. And the controller 90 in the example mentioned above may not necessarily be 
a controller which controls the amount of water injection, and fuel oil consumption to 
coincidence as mentioned above, may be a controller which controls only the amount of water 
injection, and may be a controller which controls all engine actuation with the amount of water 
injection. 

[0039] Furthermore, the fuel oil consumption shown in drawin g 7 and drawin g 8 in the example 
mentioned above, Qf1 and Qf3, or Qf2 and Qf4 may be a different value, and they may be the 
same value. Moreover, the amount Qw3 of water injection in drawing 8 may be a different value 
from the amount Qw1 of water injection in drawing 7 , or Qw2, or may be the same value as one 
of these. And this fuel injection equipment is applicable also to a two-cycle diesel power plant. 
[0040] 

[Effect of the Invention] As explained to the detail above, in the fuel injection equipment of the 
diesel power plant of this invention, a control means controls the amount change means of water 
injection based on the operational status of the engine which the operational status detection 
means detected, and changes the amount of water injection injected from a fuel injection nozzle. 
Since water injection can be made by this to perform at the time of the operational status of the 
engine with which it asks for water injection truly, for example, the high engine load with which 
NOx and soot are discharged especially so much, etc. While water and a water injection system 
can be operated efficiently and discharge with NOx and soot can be controlled effectually the 
time of the operational status of the engine which the evil by water injection generates, i.e., a 
fuel, — since water injection can be forbidden at the time of low-temperature starting to which 
the ignitionability of gaseous mixture falls, low-temperature startability is raised and the 
effectiveness that discharge of white smoke can be prevented is done so. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the block diagram showing the concrete configuration of the fuel injection 
equipment of the diesel power plant of this invention. 

[Drawing 2] It is the side-face sectional view showing the configuration of the important section 
of the water pump 40 in drawing 1 . 

[Dr awin g 3] It is the side-face sectional view showing the configuration of the important section 
of the fuel pump 70 in drawing 1 . 

[ Drawin g 4] It is the flow chart which shows the procedure of the amount control of water 
injection performed by the controller 90 in drawi n g 1 . 

[ Drawin g 5] Usually, it is the property Fig. showing the relation between the engine speed Ne and 
engine load L at the time of operation, and a water-injection field. 

[Dr awin g 6] It is the property Fig. showing the relation between the engine speed Ne and engine 

load L at the time of low-temperature operation, and a water-injection field. 

[ Drawin g 7] Usually, engine load L and fuel oil consumption Qf at the time of operation And 

engine load L and the amount Qw of water injection It is the property Fig. showing each relation. 

[ Drawin g 8] Engine load L and fuel oil consumption Qf at the time of low-temperature operation 

And engine load L and the amount Qw of water injection It is the property Fig. showing each 

relation. 

[Dr awin g 9] It is the side-face sectional view showing the restoration condition of the fuel 
immediately after fuel injection of the fuel injection nozzle 1 in drawin g 1 , and water. 
[Drawing 10 ] It is the side-face sectional view showing the restoration condition of the fuel in 
front of fuel injection of the fuel injection nozzle 1 in drawing 1 , and water. 
[ Drawin g 11] It is the property Fig. showing the relation between the injection quantity per unit 
time amount of the fuel and water which are injected from the fuel injection nozzle 1 in drawing 
1 , and elapsed time. 

[D rawin g 1 2 ] It is the block diagram showing another configuration of the fuel injection equipment 

of the diesel power plant of this invention. 

[Description of Notations] 

1 Fuel Injection Nozzle 

40 Water Pump 

53 Control Rack 

70 Fuel Pump 

74 Control Rack 

80 Rack Actuator (the Amount Change Means of Water Injection) 

81 Rack Actuator 

90 Controller (Control Means) 

91 Engine Speed Sensor (Operational Status Detection Means) 

92 Engine Load Sensor (Operational Status Detection Means) 

93 Atmospheric Temperature (Operational Status Detection Means) 

94 Circulating Water Temperature (Operational Status Detection Means) 
1 20 Water Pump 
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121 Control BARUPU (the Amount Change Means of Water Injection) 
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